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BACKGROUND

Field
[1002] The present invention relates generally to commumication, and more
specifically to techniques for supporting roaming among CDMA communication

networks.

Background

[1003] Wireless communication systems are widely deployed to provide various
communication services such as voice, packet data, and so on. These systéms may be
multiple-access systems capable of supporting communication with multiple users by
sharing the available system resources. Examples of such multiple-access systems
include code division multiple access (CDMA) systems, time division multiple access
(TDMA) systems, and frequency division multiple access (FDMA) systems. A CDMA
system may implement one or more CDMA standards such as IS-2000, IS-95, W-
CDMA, and so on. A TDMA system may implement one or more TDMA standards
such as Global System for Mobile Communications (GSM). These standards are well
known in the art.

[1004] A network operator (i.e., a service provider or a “carrier”’) may deploy one or
more wireless communication systems to provide services for its subscribers. Each
deployed system covers a particular geographic region (e.g., a city) and may in turn
include one or more smaller networks. For IS-95 and IS-2000, each system is identified



by a systemidentification (SID) value, and each snmaller network within a
given system is identified by a network identification (NI D) val ue. [1005]

For 1S-95 each nobile station nmaintains a p % m ng
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art for techniques for_.su i nt ernati.on { o1 nﬁ and i ch address
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changes its network conﬁguratlons (e.g., add or change a SID or a N]D), then all of the

roaming partners may need to update their preferred roaming lists accordingly based on
the new configurations. PRL maintenance is thus complex and may discourage network
operators from supporting international roaming. Second, the size of the preferred
roaming list may be large for a large composite network formed with the systems of the
roaming partners. The current design of the PRL allows a single (SID, NID) pair to be
stored per entry. This PRL design requires a large number (e.g., hundreds) of entries to
be present in the preferred roaming list for a large composite network with many (SID,
NID) pairs. A large preferred roaming list may significantly impact memory
requirements for a mobile station. Moreover, since the preferred roaming list may be
sent to a mobile station via over-the-air signaling, a large preferred roaming list would
also adversely impact download time.

[1007]  There is therefore a need in the art for techniques for supporting international

roaming and which address the PRYL issues described above.
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supporting international roamng with the current PRL design and which
address the PRL issues described above are provided hergidypysh 5629

t echni queW QR YPSHt wor k oper at or |dent|$| er to uniquely identify each
network operator. The network operator tdentifier may be defined to include
a Mobile Country Code (MCC) and a Network QOperator Code (NOC). The NOC may
be a Mobile Network Code (MNC) or ﬁﬂm code, as described bel ow. The
MCC identifies the country in whic k operator belongs. The NOC
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i nvention are described in Tfurther detail below. BRI'EF DESCRI PTI ON OF THE
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i ti i || bec th il ed i pt t forth
bl ow vion 1900 °C HEE SafHESBHEY Gith b oPSmiRgRosdaiRg otk SPerdlironce
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shows two CDMVA networ ks depl oyed in different geographic regions;
signaling message from a base station in a CDMA network, obtains the: network

operator identifier from the signaling message, and searches its preferred roaming list
for an entry with the network operator identifier. The mobile station is able to
determine whether or not the CDMA network is accessible based on the result of the
search. If the network operator identifier is found in the preferred roaming list, then the
mobile station can obtain the system parameters and/or priority for the CDMA network
from the preferred roaming list and perform processing consistent with this information.
[1010)  Various aspects, embodiments, and features of the invention are described in
further detail below.

BRIEF DESCRIPTION OF THE DRAWINGS
[1011]  The features, nature, and advantages of the present invention will become
more apparent from the detailed description set forth below when taken in conjunction
with the drawings in which like reference characters identify correspondingly
throughout and wherein:
[1012] FIG. 1 shows two CDMA networks deployed in different geographic
regions;
[1013]  FIG. 2 shows a structure for the preferred roaming list as defined by TIA-
683-C;



[1013] FIG 2 shows a structure for the preferred roamng list as defined by
TIA- 683-C;, WD 2004/ 105267 PCT/ US2004/ 015629 4 [1014] FIG 3 shows the
encapsul atj on oI t he network operator identifier in an Extended System

Par anet er y&/@%"éa‘&@%efi ned by |S-2000 and the storage of P?'F/Qsqu?é’f’b%?gk
operator identifier in a PRL record; [1045] FIG 4 shows an exenplary system
table with two records for two network operator identifiers; [1016] FIG 5

shows a pro fo rgngmtting a ne rk erator identifier hy a base
stat on: "1 10091 1 @66 o' 4 hRemmaleibh S Be iy egFelor i uRbe &1 R by a
mobi | e st at gQbaded| S HarfinetbrsS Mpdsnge &Hﬂ%&qgi fionoppdaid i EtBﬁgercf-ff fier €d
roaming list of the nobile station; "and [101 FIG 8 shows a Dbl ock di agram
of the basengtwenki apsradorddeniifienibas PRLgeesrdion. DETAI LED DESCRI PTI ON [ 1020] The
word "exenp, "o sed, herein_to nean "servjng. an ex I I nst ance,
or illust ra{llﬂﬁl. " iﬁ'; gﬁl}%‘ﬁ‘? AR FRCBPlaSystgm ﬁé&c‘%ﬁ\qo ﬁg‘?oéagpoigw"&?gvﬁﬂ?ar y"
I's not necegspdtbr Medtiiid?® construed as preferred or advantageous over other
embodi ments © or designs.” [1021] FIG 1 shows a diagram of two CDVA networks
100a and 100816kepl dJ5ishowsliaffireeess orglsaymagting @ nedypdihepgraetoy identifier by ent
countries) and operated by two network operators A and B, respectively.
Each CDVA n ﬁﬁﬁa‘%o?ray be an 1S-95 network, an IS- 2000 network, or sone

ot her net wofylg17jEaciFigf ¢ WA d‘ﬁ&)&% ISt pePRAngdydideldoibh Hfgz}&ﬂe sﬁﬁoﬂ}zr e

systens, and each S\T/stemfurt er includes one"or nore small ¢ net works.
Each syst enflO18JCDVEIGeT warwsa pogessdotupdating ihe prafemei froamingylishoSihe metiilge,

and each snal ler n(?twork of a given systemis identified by a NIT) val ue.
Each CDVA THEYQHh AW typically includes nany base stations 110 that support
conmuni cat i gp1dpr FIGPS bigoved Ablobk diagrith f the bibelshior A4E tiROROBlERatRn, t he CDVA
network. For sinplicity, only three base stations are shown in FIG 1 for
each CDMA network. A base station is a fixed station and nay al so be

or Soms ot her term nal ogy. - vIBEHACLED BRSERIEIION G oq ™" 707" P

[1020] The word “exemplary” is used herein to mean “serving as an example,

instance, or illustration.” Any embodiment or design described herein as “exemplary”
is not necessarily to be construed as preferred or advantageous over other embodiments
or designs.
[1021]  FIG. 1 shows a diagram of two CDMA networks 100a and 100b deployed in
different geographic regions (e.g., different countries) and operated by two network
operators A and B, respectively. Each CDMA network may be an IS-95 network, an IS-
2000 network, or some other network. Each of CDMA networks 100a and 100b
includes one or more systems, and each system further includes one or more smaller
_networks. Each system of CDMA networks 100a and 100b is identified by a SID value,
and each smaller network of a given system is identified by a NID value. Each CDMA
network typically includes many base stations 110 that support communication for
mobile stations 120 within the coverage area of the CDMA network. For simplicity,
only three base stations are shown in FIG. 1 for each CDMA network. A base station is
a fixed station and may also be referred to as a base transceiver station (BTS), a Node
B, an access point, or some other terminology. Mobile stations 120 are located
throughout the coverage area of each CDMA network. A mobile station may be
referred to as a remote station, a terminal, a mobile equipment (ME), a user equipment

(UE), a wireless communication device, or some other terminology.



t hroughout the coverage area of each CDVA network. A nobile station may be
referred to as a renote station, a termnal, a nobile equipnent (ME), a user

equi pnent UE), a wireless comruni cation device, or so I nol ogy.
WO 2004/ 1&@%"? /BE17Us2004/ 015629 5 [1022] For 1S 95 anﬁ@%gﬁ(?lggeig]ch
nobile station nmaintains a preferred r oami ng list that identifies permtted
systens/ networks that the nobile station can access and (optionally)
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struct ure 2&4t foihd hebjle afation eda rovermihaqin sighalmg. cBachentobile stigfonrstakedyts

TI A-683-C and_used in.1S.95 and |1 S-2000. This PRL_strucgture, includes a
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accessi bl e ens/ petfworks and a secfjo 30 for forbiddepn or inaccessible
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geographic area i an entry or recor or ea net wor k
present in dyistent sble2bhdnd 2 angldsitjpnetableel s Systeml tables2 floincheles ianksttof

information for each, entry. These fields include syste SID, NILD) fields
(whi ch are PEmiftRd aud ?91%1 W@&S@P‘é‘f 3 MHiflS Srgagized BERFERNIC ageas

sel ection p en | N\ ToFA e Ta FE el : I+t i on
e tos 1 o) RCHOD® 188 shiviy %Fﬁghieof%t[%ﬁﬂ(}g?‘%e& e é[)ai)cﬁféué ggg‘gﬂlgta%?ﬁc"tgﬁetﬁl(s SID, -
Nl D) pair amblegneldddse sdetios 20 éorpeamiited lor sdecssibletsystemisinatwdrkaendasecfion The
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The roaming 1 ndi‘cator fie I ncludes a roam ng i ndicator that is displayed
by the nobi [1824] at iThe tale for ¢aeb eeugmaphia assagneludés @nan eatrzssaecaad dok each
syst eni net wor k. Them@i{cgyi si t

system/netw: esent ilnotﬂe Itfgbqg )gln(fl I(S)I glultiple fields or columns for pertinent
information for each entry. These fields include system (SID, NID) fields (which are

shown as one combined field in FIG. 2 for simplicity), a selection preference field, a

roaming indicator field, and an acquisition index field. For each entry, the system (SID,
NID) fields store the (SID, NID) pair assigned to the system/network associated with
~ that entry. The selection preference field indicates the preference for the associated
' system/network among all of the permitted systems/metworks within the same
geographic area. The network operator typically specifies the preference. The roaming
indicator field includes a roaming indicator that is displayed by the mobile station when
receiving a signal from the associated system/network. The acquisition index field
includes an index value that points to a specific entry in acquisition table 250 containing
the parameters to use to acquire the associated system/network.
[1025]  Acquisition table 250 includes one entry for each unique index value and
multiple fields for various parameters to use for system acquisition. The preferred
roaming list is described in detail in a document TIA-683-C, entitled “Over-the-Air



I ncl udes an index value that points to a specific entry in acquisition table
250 containing the paraneters to use to acquire the associ ated

systeni network. [1025] Acquisition table 250 includes one entry for each

uni que in va nd nultiple fields for various paraﬂﬁ} e for
systen1ac§ﬁ$§%¥bﬁﬁ€?The preferred roamnpg list is descri é@gﬁﬂ&gg#%il in a
docunent TIA-683-C, entitled "Over-the-APr WD 2004/ 105267 PCT/ US2004/ 015629
6 Service Provisioning of Mobile Stations in Spread Spectrum Systens,"” which

is publicl i . i 0;..K 1,6; [ 1026]
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[1028]  To support international roaming with the current PRL design and avoid the
need to store a large number of entries in the preferred roaming list, each network
operator is uniquely identified by a network operator identifier. The network operator
identifier for each network operator may be stored in a single entry in the system table.
The base stations for each network operator broadcast the network operator identifier of
their network operator. When roaming, a mobile station can ascertain whether or not a
given system is accessible based on the network operator identifier received from a base
station in the system and the preferred roaming list, as described below.

[1029] FIG. 3 shows an embodiment of the network operator identifier, which
comprises the Mobile Country Code (MCC) and the Network Operator Code (NOC).
The MCC is defined by the International Telecommunications Union (ITU) as a three-
digit code that can identify the country in which a CDMA network is deployed. Each
country is assigned one or more MCC values by the ITU in Recommendation E.212,
which is publicly available. For example, the United States is assigned MCC values of
310 through 316.

[1030]  The NOC may be defined as, for example, a two-digit code or a three-digit
code (as shown in FIG. 3). In one embodiment, the NOC for the network operator



conprises the Mobile Country Code (MCC) and the Network Operator Code (NOC).
The MCC is defined by the International Tel ecommunications Union (ITU) as a

three- digit code that can identify the country in whi 05’@@}@&% rk is
depl oyed. W&t ry i s assigned one or nore MCC val e 1“TU in

Recommendation E. 212, which is publicly’ available. For exanple, the United
States is assigned I\/CC val ues of 310 through 316. [1030] The NOC may be

defined as, t ' r ( shown
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one or mor g1g3gnal iANGarge network operator (e.g., a multi-national operator) may operate
multiple CDMA networks within different MCC values. In this case, the same or
different NOC values may be assigned to the network operator for these CDMA
networks. The network operator is then distinctly identified by multiple network
operator identifiers, which are formed by multiple MCC values and either the same or
different NOC values.
[1032] The network operator identifier may be sent in one or more signaling
messages to the mobile stations. For example, the network operator identifier may be
‘sent in a Sync Channel Message on a sync channel, a System Parameters Message on a
paging channel, an Extended System Parameters Message on the paging channel, other
existing or newly defined signaling messages in IS-95 and IS-2000, or any combination
thereof.
[1033]  FIG. 3 also shows the encapsulation of the network operator identifier in the
Extended System Parameters Message defined by IS-95 and IS-2000. The Extended
System Parameters Message has a number of fields, two of which are an MCC field and
an IMSI 11 12 field. The MCC and IMSI_11_12 fields are mandatory fields and are

included in each Extended System Parameters Message transmitted by a base station.
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on whether the NOC is defined as a two or three digit code. The encoding of the 2-digit

effective NOC value into a 7-bit binary value for the IMSI 11_12 field may be

performed as described in the aforementioned 3GPP2 C.S0005-C, Section 2.3. The

NOC value may also be encoded into the IMSI_11 12 binary value in some other

manners (e.g., with straight decimal to binary conversion), and this is within the scope

of the invention.

[1036] If the NOC is defined as a 3-digit code, then NOC values may be assigned to

" network operators in a manner to account for the broadcast of only two of the digits via

the IMSI 11 12 field (e.g., with a fixed value for the 4 digit). In this case, if IS-95

and/or IS-2000 signaling interface and network entities are later updated to support a

full 3-digit NOC, then the A4 digit may be changed to support additional sets of NOC

values. |

[1037]  To support international roaming, the preferred roaming list can include an

entry for the network operator identifier of each roaming partner. The network operator

identifier can be stored, for example, in the (SID, NID) fields of the system table, as
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record is for the network operator identifier. As another example, the Roaming

Indicator field in the system table has eight bits, and one of the 256 possible values for

D

this field may be used to indicate whether or not a given record is for the network
operator identifier. Other fields in the system table may also be used to store the
network operator identifier.

[1039]  The SID field in the system table has a width of 15 bits. As specified by
TSB29-D, which is also known as 3GPP2 N.S0017-A and is publicly available, SID
values of 26,112 through 31,103 are excluded from assignment for system identification
and SID values in six other ranges are reserved. To ensure backward compatibility, the
SID values used for network operator identifiers cannot be the same as any of the SID
values currently used by any network operator worldwide. In an embodiment, two SID
values in the excluded SID range are used to indicate that a record in the system table is
for a network operator identifier. In a specific embodiment, these two SID values are
selected as 31,100 and 31,101, which are in the high end of the excluded SID range.

However, other SID values from the excluded SID range, the reserved SID ranges, and



this field may be used to indicate whether or not a given record is for the
network operator identifier. Other fields in the systemtable nay al so be
used to store the network operator identifier. [1039] The SID field in the
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dect mal val alil(cal ‘(())1c for the LSB of the SID field. The SID field would have a decimal value of
31,101 if the MSB of the MCC value is ‘1°, which is obtained from 15,550 for the 14
MSBs and ‘1” for the LSB of the SID field
{1042]  The storage of the MCC and NOC values from the MCC and IMSI 11_12
fields into the SID and NID fields of a2 PRL record may be performed as follows. If the
MSB of the MCC field 1s ‘0’, then a value of 31,100 is stored in the SID field. The
remaining 9 bits of the MCC field are stored in the 9 MSBs of the NID field, and the 7
bits of the IMSI_11_12 field are stored in the 7 LSBs of the NID field. If the MSB of
the MCC field is “1°, then a value of 31,101 is stored in the SID field. Again, the
remaining 9 bits of the MCC field are stored in the 9 MSBs of the NID field, and the 7
bits of the IMSI_11_12 field are stored in the 7 LSBs of the NID field.
[1043] FIG. 4 shows an exemplary system table 210x with two records 212a and
212b for two network operator identifiers,. Record 212a contains a network operator
identifier for a permitted CDMA network and has a SID value of 31,100 and a NID
value of 4632, which is ‘0001,0010,0001,1000° in binary. The MCC value for this
CDMA network is ‘00,0010,0100” binary or 147 decimal, and the effective NOC value
for this CDMA network is ‘001,1000° binary or 35 decimal. Record 212b contains a



31,101 if the MSB of the MCC value is "1', which is obtained from 15,550 for
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NCC val ues for the MCC and | Mo fields may per
manners. of the invention. For example, a designated SID value (e g., 31,110) may be used to

indicate whether a PRL record is for a network operator identifier or a conventional
(SID, NID) pair, and the MCC and NOC values for the network operator identifier may
be encoded and stored in some other fields in the PRL record. The preferred roaming
list may also be revised or defined to include one or more fields specifically for the
network operator identifier. In this case, the network operator identifier can be stored in

its own field(s) and does not need to be encoded into other fields.

| [1045] As shown in FIG. 4, the new PRL record for a network operator identifier
(e.g., records 212a and 212b) conforms to the format specified by TIA-683-C and has
the same format as the PRL record for a conventional (SID, NID) pair. However, the
new PRL record allows the MCC and NOC values for the network operator identifier to
be encoded and used for identification of a network operator. Moreover, the new PRL
record does not affect the conventional use of the preferred roaming list for sysiem
selection, as described below.
[1046]  As shown in FIG. 4, the network operator identifier for a given network
operator may be listed in permitted systems section 220 or forbidden systems section

230. A negative listing in section 230 may be used to prevent the mobile station from



[ 1044] The MCC and NOC val ues for the network operator identifier may al so
be encoded and stored in a PRL record in some other manner, and this is
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network operator identifier and a |list of (SID, NID) pairs are stored in
the prefer rBgtchdwth thap (SIP NID) pair and the network operator identifier received for the

network operator. Since the (SID, NID) pair is more specific than the network operator
identifier, higher priority may be given to a (SID, NID) match than a network operator
identifier match, as described below. In yet another embodiment, PRL records for a list
of (SID, NID) pairs may be stored in the preferred roaming list to indicate permitted
systems/networks and/or forbidden systems/networks of the network operator.

[1048]  Each base station in a CDMA network may broadcast the network operator
identifier via the Sync Channel Message, the System Parameters Message, the Extended
System Parameters Message, other signaling messages, or any combination thereof. For
clarity, the following description for FIGS. 5 and 6 assumes that the network operator
identifier is only sent via the Exfended System Parameters Message unless otherwise
noted, The mobile stations in the CDMA network can receive the Extended System
Parameters Message from a base station, obtain the MCC and NOC values sent in the
MCC and IMSI_11 12 fields, and identify the network operator based on these MCC
and NOC values.

[1049]  FIG. 5 shows a flow diagram of a process 500 for transmitting a network
operator identifier by a base station in a CDMA network. Initially, the MCC and NOC



for the network operator. This may be used, for exanple, in instances where
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perfornms system selection to determne the best systemto
and/or Extended System Parameters Message sent on the paging channel. The System

Parameters Message also carries the SID and NID values of the current system along
with other pertinent information (e.g., the MCC and NOC values for the network
operator). The Extended System Parameters Message carries the MCC and NOC values
for the network operator in the MCC and IMSI_11_12 fields, as described above.

[1051] In one embodiment, the mobile station performs system selection upon
receiving the Sync Channel Message and attempts to match the received (SID, NID)
pair for the current system against the (SID, NID) pairs stored in the preferred roaming
list. If there is no match, then the mobile station attemipts to match the network operator
identifier upon receiving the Extended System Parameters Message. In another
embodiment, the mobile station performs system selection after receiving the Extended
System Parameters Message and attempts to match the received (SID, NID) pair and/or
the network operator identifier for the current system. In yet another embodiment
whereby the netWork operator identifier is sent in the Sync Channel Message, the
mobile station performs system selection after receiving the Sync Channel Message and
attempts to match the received (SID, NID) pair and/or the network operator identifier

for the current system. For all embodiments, the mobile station attempts to match the



receive service. System selection may be perfornmed at power-on, at the start
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resel ection, and so on. The best systemis determ ned 00 (1§E)z9the
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operator identifier for the current system For all enbodinments, the nobile
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values stored in the preferred roaming list (i.e., the answer is ‘no’ for step 618), then the

first signaling message received from the base station is processed (step 622). A
network operator identifier that distinctly identifies the network operator of the CDMA
network is obtained from the first signaling message (step 624). The preferred roaming
list is then searched to find a record containing the network operator identifier (step
626). Step 626 may be performed by first encoding the network operator identifier into
a SID value and a NID value, as described above. The enceded SID and NID values are
then compared against the SID and NID values stored in the preferred roaming list. An
indication of whether or not the CDMA network is accessible to the mobile station is
provided based on the result of the search (step‘62 8).

[1055]  If there is no match in the preferred roaming list for the network operator
identifier, as determined in step 630, then the mobile station may display a message that
the CDMA network is not found in the preferred roaming list (step 632} and the process
thereafter terminates. Alternatively, if there is a match in the preferred roaming list for
the network operator identifier, then the mobile station performs processing consistent

with the PRL record for the matched network operator identifier. This PRL record may



operator identifier for the network operator of the CDVA network and (2) a
second signaling nessage that contains the (SID, NID) pair for the

systeni network fromwhich the nobile station currently receives a signal.
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conpared against the SID and NID values stored in the preferred roam ng

list for thReclpdsviriouspieses ol Bfermation ndipatingld whathari tha CLRMA, aptweslg ds

whet her or . ool and
NI D val ues s{'ta%lrt%g%f ﬁ&%ﬁ(}i@&%ﬁ(g} @F ?%@nggin%%@f ﬁ?t%h %@%@%y%?&? @@ﬁ%ﬁgﬁ%mr
is “yes', twithn tlgivenoizopmphicatrea)anes bor Bxisting ades ambfeatunas for PRI retdrls t he
PRL record for the e D and NLD val ues tep 620) and the process

t hereafter f{”é?%"ﬁ%"@gﬁs[ﬁg@ggﬁs PRI} FR8Y &R FPRLR I%?-S[D‘%‘?BC?S DUW%QPﬁﬁtoﬁpt
mat ch any qferiirsS! Bhé PRINoBord !Bt WRSnabBAC thrktot MenE! RiaGAEAR Thitdnd | St
(i.e., the answer is no or step 618), then the I rst Signall ng nessage
recei ved f rCMiAhsetivarkes ataessible dringocessiblessed (step 622). A networ k operat or

i dentifier disti y id | fies the network operator of th %I\/A
network is [igféi netio% F%‘br#t‘ﬂ’g fsﬂ&@(ﬁo, ﬁ%ﬁ&‘?@ﬂg’“%@é‘&g epsage s ke _tﬁq— ne
preferred roam, ' | t ' - Al Dl he

net wor k oper at o‘?@%ﬁ%ﬁ Pli. ??é ?@?eﬁﬁé%ﬁgsgg%b%@mﬂ%cﬁ%%%@gﬁnégﬁg éfi rst
encodi ng t heanbeé wbe Exmpded iSpstemdRarninkices Mastage. aThe Mirstahnide sevodd sigdaling al ue,
as descri bed above. The encodefi SI D an Nltﬁ \S,al u&z a"rsez t hen cwg}; ed

agai nst t hdne5p38es AYNES Daip SElemEysasr (o1 the Syt Eema Message s stemn

i ndi cation n t A6 MDZS’?% I t ile
station is %‘?%?Jﬁgfeg‘gggdﬂ%ﬁ étaﬁlee resulrktﬁé\é@mts’he S C ﬁ(@t%ﬁg%%). r?E%SS] | f
there i s nddemifich The né¢twork efezatoeid entiffaricompptisastanfMCC veduanatdeor KOGpaivet or
identifier, .as determned jp st 630, e h bj | ion nmay, di splay a
ressage « nathch ey GooRed BrR FEMIC Seld il e SRt 3¢ Hefl aspectihg o | o1
(step 632) (R0 drldife SRS ParkMErRAifeRigd CHBNOE s $AABVANE! then e 3 her e
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VD 2004/ 10538s e pRReIH a1te 1 gnd B ValR bt peatak st Gt SR | on
i ndi cat i ng dniles\Hahd Beféii&l FdaifinQ EEMOTKe blcodB@'SID 266 Ofils Wiilh doRfge 6E) the
roam ng i ndicator, ( the priority of the CDVA network

values excluded from assignment to network operators for system identification (e.g.,
the encoded SID may fall within the range 0of 26,112 to 31,103).

[1057] Process 600 performs system selection by matching against a combination of
(SID, NID) entries and (MCC, NOC) entries in the preferred roaming list. Other

processes may also be implemented for system selection, and this is within the scope of

the invention, For example, a process may be defined whereby a mobile station first
.;altempts to match the received MCC and NOC values, and thereafter attempts to match
the received SID and NID values if the MCC and NOC values are not found. This may
be used, for example, to quickly identify a forbidden CDMA network without having to
search through the entire preferred roaming list. As another example, the matching of
(SID, NID) entries may be performed by one process, and the matching of (MCC,
NOC) entries may be performed by another process.

[1058]  The use of special SID values (e.g., SID values in the excluded range) to
indicate network operator identifiers provides various advantages, some of which are

enurgerated below.
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network side responsible for service provisioning and parameter administration. The

OTAF may invoke and conirol an Over-the-Air Parameter Service Provisioning
(OTASP) and an Over-the-Air Parameter Administration (OTAPA) functionality and
messaging protocol to update the preferred roaming list of a mobile station. TIA-683-C
defines the procedures and messaging protocols used between the OTAF and the mobile
station for OTASP/OTAPA. To form a preferred roaming list for download to 2 mobile
_ station, each network operator identifier can be encoded into a (SID, NID) pair and
| stored along with other information in a PRL record. The OTAF can ireat the (SID,
NID} pair for the network operator identifier in the same manner as a conventional
(SID, NID) pair for a permitted or forbidden system/network. The PRL structure with
all of the PRL records is then bit packed, encoded, and sent to the mobile station via one
or more instances of a Data Burst Message, The mobile station can receive the Data
Burst Message transmissions, retrieve the roaming list information, and generate the
preferred roaming list. The mobile station can treat PRL records for network operator
identifiers in the same manner as PRL records for conventional (SID, NID) pairs for

permitted and forbidden systems/networks.
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syst ems/ net Ry 8bile statlon or in a removable module (step 716).
[1063]  Another process complementary to process 700 is performed at a network

entity to send roaming list information to the mobile station. The processing at the
network entity and the mobile station for provisioning the mobile station with the
preferred roaming list is described in TIA-683-C, '

‘[1064] FIG. 8 shows a block diagram of a base station 110x and mobile station
120x. Base station 110x is one of the base stations in FIG. 1. Base station 110x is also
part of a system/network that is identified by a specific (SID, NID) pair and further
belongs to a network operator that is identified by a specific network operator identifier.
[1065] At base station 110x, a message processor 812 receives data from various
applications and generates messages. Message processor 812 includes the (SID, NID)
pair for the system/network in the appropriate signaling messages (e.g., the Sync
Channel Message and System Parameters Message). Message processor 812 also
includes the MCC and NOC values for the network operator identifier in the MCC and
IMSI 11 12 fields, respectively, of the System Parameters Message or Extended
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switching center (MSC) 130. MSC 130 couples to multiple base stations, provides

w

coordination and control for these base stations, and further controls the routing of data
to/from the mobile stations served by these base stations. MSC 130 further couples to
other network entities (e.g., a network entity that implements the OTAF).
[1068) Controller 860 may implement a call processing function 864 and a system
_ determination function 866. Call processing function 864 receives the recovered
| signaling messages, extracts the SID and NID values from the Sync Channel Message
and/or System Parameters Message, obtains the MCC and NOC values from the MCC
and IMSI 11_12 fields of the System Parameters Message or Extended System
Parameters Message, and provides the extracted SID and NID values and MCC and
NOC values to system determination function 866. System determination function 866
may implement process 600 to determine whether or not the current system is accessible
and, if yes, the parameter values to use to access the system.
[1069]  The preferred roaming list for mobile station 120x may be downloaded and
updated via over-the-air messages. To download the preferred roaming list, the OTAF



Channel Message and System Paraneters Message). Message processor 812 al so
I ncl udes the MCC and NOC val ues for the network operator identifier in the

MCC and IMSI 11 12 fields, respectively, of the System ssage
or Ext end®f W3BA% 105267 PCT/ US2004/ gégeszg 18 System@nr@%{’ ‘i@G%ssage.

An encoder/ nodul at or 814 receives, for encodes, interleaves, and
nodul at es the nessages in accordance with the (e.g., 1S 2000 physi cal
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recei ved by an antenna 852 and provided to a recelver uni
Recei ver unmtss@gel pomestor | 8i8s extnabtd ity troasmgt hsI ué‘umnatmd &bgndie texovlredi n

sanples. A dem)dul decode 5 enodul at nt er | eaves,
and decodednstapees of ﬁéﬂ sé‘(rétr%degsagﬁes‘aﬁm%?&?%‘ Waging fi @Se‘%PBc@Ey ng)
to obtain d&ﬁ@&e@ ilfrRatiéh, aﬁasmgﬁepwgmecﬁ%mg%ﬁssméﬂ&y 9%@9 dat a

to recover e signaling nessages tranSmtted by base station-1 [ 1067]
Cont r ol | er san82% aareshB@blednodide 8f70|e T qreferrod roimingslst 34 atbradrm]ﬂcﬁmvcﬂawe nobi | e
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Il Ox and a nobile ‘switching center (MSC) 130. MSC 130 couples to multiple

base st at i oidsntityMedule ¢R-1HdYr difimad by ASAE0 oo mome lothiey types el endﬁa@that mayons,
and further &S{Hﬁgks t he é Uttl ng f data to/fromthe nobile stations served
by these b $igme it ther couples to other network entities
(e.g., a nef1gpdk e kieYatoba HedcHBLiSHIRAL slem&k%é@or iRy isCRBighad t0edacR60 nay

i mpl enment a call processing function 864 and a system determnation
function 8e&twakl dpasator end usyl toudistinatly glentifyctbet operatohe It @cdﬂ@rpesﬁlblsltgnal i ng
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operator identifiers may be used, for example, to identify CDMA networks in different
regions belonging to the same network operator. The network operator may use
multiple network operatbr identifiers to support different roaming agreements and/or
alliances for different regions or for other purposes. The number of network operator
identifiers assigned to each network operator should be kept small to simplify
maintenance of the preferred roaming lists for the mobile stations.
[1071) The network operator identifier may be used to support international
roaming, as described above. The network operator identifier may also be used for |
| other purposes. One such alternate use is for simplification of the preferred roaming
list. For example, a network operator may be defined by a single PRL record for the
network operator identifier and a smaller number of PRL records for the (SID, NID)
pairs for permitted systems/networks, as described above.
[1072]  For clarity, the network operator identifier and its implementation and use
have been specifically described for IS-95 and IS-2000. The techniques described
herein may also be used for other wireless communication systems (e.g., TDMA

systems, FDMA system, and other CDMA systems).



Par anet ers Message, and provides the extracted SID and NI D val ues and MCC
and NOC values to systemdeterm nation function 866. System determ nation
function 866 may inplenent process 600 to determ ne whether or. not the
current sy ¥WHI®2%ccessible and, if yes, .the paranet erPW%g“’qlgﬁ%se to
access the system [1069] The preferred oani ng list for nobile station 120x
may be downl oaded and wupdated via over-the-air nessages. To downl oad the
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may be a Relvgicaddviceb§RPLDs)| fieldtprografdoeiblecgstdaduhye)(FRGAsh qaodegsdrs-cdabllas, sone
ot her types of nodule that nm be def.i ne sone, ot her standargds. [1070]
h the. AbovBiIREORKGHer i GHROH RS RUIShORSRRILS JBi (deRgned 30 JSoEett: o
each net WoRl QREr RkQibedharais @ 2 bOmBinafibR Betabri dentify that operator. It is

al so possible to assign nultiple network operator identifiers to a given
net wor k opefl#7d} (d&og.a seftwatdeaimplemerttittongghe denpiques fdeparibied pherpeiviGBay deues to

a given country). T mul tiple networ operator identifiers nay.be ed,
or exampl CTRIGHFHER Y § BoRME ARG R THRPo e O ar s BB PG ¢ o
the same nepanks ePg" ?&&redmmeﬁlﬂaidﬂe,r $n RS ORY flat PEYorts the m&ﬁén@h%g&%eaor k

operator identifiers to support different roam ng agreenents an r
al l'i ances f bereidi f Tler snftware godessmay bé storest tnez npEmary swi. (e-Bh encraofyeunitsf822et wor k

operator ideptifiers si\gned to .each network operator .shoyld smal |
o s mpl |1y U HCHATEE B oReepH ey BY ActioPBaT (F SoreVieg E20 s e
stations. [4Q¢MembBPumehidé IPPRERKRG Wil tHelfr6desithor BRteHMEth the pPotRRRL!
international roam ng, aS described above. The network operator identifier
may al so beinughithfcase it can be communicatively coupled to the processor via various means as

1s known in the art.

[1075]  The previous description of the disclosed embodiments is provided to enable

any person skilled in the art to make or use the present invention. Various

modifications to these embodiments will be readily apparent to those skilled in the art,

and the generic principles defined herein may be applied to other embodiments without

departing from the spirit or scope of the invention. Thus, the present invention is not

intended to be limited to the embodiments shown herein but is to be accorded the widest

scope consistent with the principles and novel features disclosed herein.

[1076] 'WHAT IS CLAIMED IS:



ot her purposes. One such alternate use is for sinplification of the
preferred roaming |ist. For exanple, a network operator nmay be defined by a
single PRL record for the network operator identifier and a snaller nunber
of PRL records for the (SID, NNID) pairs for permtted systens/networks, as
descri bed above. [1072] For clarity, the network operator identifier and its
i npl ementati on and use have been specpfically described for IS-95 and

| S-2000. The techni ques described herein may al so be used for other

Wi rel ess communi cation systens (e.g., TDVA systens, FDVA system and ot her
CDMA systens). WD 20041105267 PCTI US2004/ 015629 20 [1073] The techni ques
descri bed herein for using network operator identifiers to support roam ng
and other uses nay be inplemented bycyafius nmeans. For exanple, these
techni ques may be inplenented in hardmare software, or a conbination

t her eof n d at a
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di gi tal csm@Aghg:processing deV|ces (DSPDs) programuabl e | ogic devices
(PLDs), field programrabl e gate arrays (FPGAs), processors, controllers,
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per formg #alagn uM‘lQ@)UI@R%egﬁﬁEre{nBed herein, or a conbination thereof. [1074]
For a software I nplenmentati’on, the technlques descri bed herein may be

i mpl ement ed bycoatrolidyi dperasitvatto o:rln;alm abxgworkt aferanor, identilficrt fnen thetfinardigraking t i es

with nodul es dures ction d,so on),that perfor.mth
Munet i oReSHER SefisHy pRERET Ro8The 1SORE et SRR R opgieich ert i ang
unit (e pgowdenamawamm bfswileller camd( e APAAI Ketbi. is aacegsm@le %%lﬂnﬂésx@b’oﬁhe
processor controllers 820 and/or 860). The nenory unit nmay be

i mpl emers@@eh ng‘ﬁ‘ﬁ‘h the Bethiode apafer ifentifierediptiictly ddenificp p brarkroperady aftthen
case it G Qﬁ, wouni catively coupled to the processor via various nmeans as
is known In e art. [1075] The previous description of the disclosed

enbodi ments is provided to enable any person skilled in the art to nake or

h di f
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def i ned sh@n@isignafiyz BRssapPrdceifed Grofi MR rbashhiatin)RAd Svhéetdih et controller is further
operative to extract a system identification (SID) value and a network identification (NID) value
from the second signaling message and compare the extracted SID and NID values against SID

and NID values stored in the preferred roaming list.

3. The apparatus of claim 2, wherein the controller is operative to obtain the network
operator identifier and search the preferred roaming list only if the extracted SID and NID values

do not match the SID and NID values stored in the preferred roaming list.

4, The apparatus of claim 1, wherein, to search for the network operator identifier in the
preferred roaming list, the controller is operative to encode the network operator identifier into a
system identification (SID) value and a network identification (NID) value and compare the

encoded SID and NID values against SID and NID values stored in the preferred roaming list.



departing fromthe spirit or scope of the invention. Thus, the present
invention is not intended to be l[imted to the enbodi nents shown herein but
is to be accorded the wi dest scope consistent with the principles and novel
features disclosed herein. [1076] WHAT IS CLAIMED I'S: 21 CLAIMS This
listing of claims will replace all prior versions, and |listings, of clains
in the application: 1. An apparatus ima code division nultiple access
(CDVR) conmuni cation network, conprising: a nmessage processor operative to
process a first signaling nmessage received froma base station in the CDVA
network; and a controller operative to obtain a network operator identifier
fromthe. firalm&hGNak pedornihs SR8 sABRIANn% BIRTdLRA hAAflnEodst SEDMK) an
entry with the network operator identifier, and provide an Indication of
whet her cemmupicationane®RvK, qoetpmsing: | s accessi bl e based on result of the

or COMTTaihg o cessi bl e based on result of the
etvork opor PRrVlF ol et R e A5 el el LRS! b CIPIRMeb oS, o

the nessage phtgiamgso hetwdril Wpérarr idmeifiat frem the MKOEIEARing meRagE)Avitegnalid Ng
nmessage received fromthe base station, and wherein _the controller is

furt her “%’Bgﬁ%’f% ifeptidigt digiuetly Idapkitien neyerk operaifriob the( Py REAMEE: and a
networ ki denfdafchgrita et Fdam¥idl 148 forfah @Y (th 3RGRATork i dbAldr MEnfBES A%E and
conpare the extracted SID and D val ues against SID and NID val ues stored
in the pref epiogdingoaminddcalips tof véhethiTher apptheaf UM A meiraak s 2¢cesdifde dasedt dre
controller“i§t? &ﬁa%ive to obtain the network operator identifier and
search {he Br(? rred & oan ng list only if the extracted SID and NI D val ues
do not match the SID and NID values stored in the preferred roamng list. 4.
The apparatus, of claim1l, wherein, to search for the network operator

i denti fPer i hN¢ Methodpbelaim odurthasPMETsiNgGt . the controller is operative to

encode the nglouatk s AREIAN Aonhitthidsh rre%e'i\teﬁ ffom Y BNt i fi cation (SID)
val ue and a netvvqr% i dent |_fg| cation (NID) value and conpare the encoded SID
and NI D val uedragied asystsn Dientification (WHDLealus aret @ detwerk kdenfifieation (MDY valwd ng
list. Z%OEQheéwg? lﬁLnR§%%8¥&h“9 system sel ection in a_code di vi si on

mul tipl e access co nicati on network, conprising: processing a

first signal tongpariag Sk extraetdi SIBddoID salbasazambrsiDoand NID halveDbdredeh way K;

preferred roaming list.

7. The method of claim 6, wherein the obtaining, searching, and providing are performed
only if the extracted SID and NID values do not match the SID and NID values stored in the

preferred roaming list.

8. The method of claim 5, wherein the network operator identifier comprises a mobile

country code (MCC) and a network operator code (NOC).

9. The method of claim 8, wherein the network operator code is a mobile network code

(MNC).

10.  The method of claim 5, wherein the first signaling message is a System Parameters
Message or an Extended System Parameters Message defined by IS-2000, and wherein the
network operator identifier is sent in an MCC field and an IMSI 11 12 field of the System

Parameters Message or the Extended System Parameters Message.



obtaining a network operator identifier fromthe first signaling nessage,
wherein the network operator identifier distinctly identifies a network
operator of the CDMA network; searching a preferred roamng list for an
entry with the network operator identifier; and providing an indication of
whet her or not the CDVA network is accessible based on result of the
searching. 6. The nethod of claim5, fagther conprising: processing a second
signal ing nessage received fromthe base station; extracting a system
identification (SID) value and a network identification (NID) value from

t he second signaling nessage; and conparing the extracted SID and NI D val ues
against SID and NID values stored in the preferred roamng list. 7. The

nmet hod of claim6, wherein the obtaining, searching, and providing are

perf or rré(d othg niethadhel dxinr 401 wbeISinDhantstt\MrD upatamSidcmifwotcomatisﬂs at Religh D and

NI D val pr ef . clajmb5,
wher ei n ggég n% (\1?96 :gera) an§ n'lgl f“l“o e@oﬂ"ﬁor{(s?gde ME‘ K W e&”ﬂﬂ "P{?/ "bogede
(MCO)  asignifichret digitk oﬁrnleerm e(t@d;ent(hm)a IMS] Tha2niéldost e DlseimmPEramistees ei n

t he net rk oper &%&3§<f§ nmobi | & network code (MNC). 10. The net hod of
cIa|n15 SRPASE &F th ¢ X“%? #HamelsE Mesasge is a System Paraneters Message
or an Extended System Paraneters Message defined by |IS-2000, and wherein the
network operator identifier is sent in an MCC field and an IMSI _11 12 field
of the $95teﬁ%EFﬁwadefdﬁwlNbdsa@eﬂﬁﬁmmhﬁngkmbmhed Systen1Paraneters Message.

23 11. The net f claim10 er.at t|f|er
compr i ses o TearaRt pEbRrbegal KA NS iea B BB TS IHOBNLHE vor
code ( Miedworlardentiftvatien (NIDMeal®sdnd signi ficant digits of the MNC are sent in
the IMSI 11 12 field of the gysten1paraneters Message or the Extended

Syst em Par anBpaingels geroded 31D prd M vabtes seaiprtar iR it WHe valles pAEIdBdPe n ng
i ncl ude§,r&&géaqbﬂglngh§t network operator identifier into a system
identification (Sl value and a network identification (NID) value, and
conparing the encoded SID and NI D val ues against SID and NI D val ues stored

in the 1Rf ef Fhe %%tf{o(a%qic'i] mI iZ?therein the encoded SID value falls within a range of values

excluded from assignment to network operators for system identification.

14, The method of claim 12, wherein the encoded SID value falls within a range of 26,112 to
31,103.

15. The method of claim 12, wherein the encoded SID value is 31,100 or 31,101,

16.  The method of claim 5, wherein the network operator identifier indicates that the COMA

network is accessible and located in a foreign country with respect to a home network.

17.  An apparatus in a code division multiple access (CDMA) communication network,
comprising:

means for processing a first signaling message received from a base station in the CDMA
network;

means for obtaining a network operator identifier from the first signaling message,
wherein the network operator identifter distinctly identifies a network operator of the CDMA

network;



13. The method of claim 12, wherein the encoded SID value falls within a
range of values excluded from assignnent to network operators for system
identification. 14. The nethod of claim 12, wherein the encoded SID val ue
falls within a range of 26,112 to 31,103. 15. The nmethod of claim 12,
wherein the encoded SID value is 31,100 or 31,101. 16. The nethod of claim
5, wherein the network operator identif#er indicates that the COVA network
is accessible and located in a foreign country with respect to a hone
network. 17. An apparatus in a code division nmultiple access (CDVA)

conmmuni cation network, conprising: neans for processing a first signaling

nmessage receinass fdrofhrhhiase p?etf&%édpfhai-n'ihg% N EPYR St WK Khe ABRPK bPErator
obtaining a network operator identifier Tromthe first signaling nessage,

wher ei n idaéfigeeggr k operator identifier distinctly identifies a network
oper at or of SCQ% : inditBion SRR r j r. i ng
list for an éltn%t(?1 rrly W tr%‘nfglhé%%ép (\;\%éltkonoperg?tféér% Or?g)glri]]%m:pg?g %ﬁ@rﬁééﬁ%eésgﬁg]
provi di rhgsedronireiteditieowarohinghet her or not the CDMA network is accessible
based on result of the searching. 18. The apparatus of claim 17, further

conprising: neans for processing a second signaling nessage received from

t he basggst atrheBppap@aed\st i 1e>,<ﬁfr@,@1tédﬁq,rﬁin%yst emidentification (SID) val ue
and a network identification (N D) value fromthe second signaling nessage;

and nmeans f oMegBnIREPIOREFSINBA sesandaignalingsneysagederai vy ths bagrstation; SID and NID
values storgdapn f&rh&tﬁétﬁégﬁe rsg%?rﬁ qﬂéﬂtfﬁgat!idns{sggi %alu@‘. 4 O fietw Bk Fa%ﬁ‘ﬁﬁ‘é%'tﬁ? |mra g![ a

for storing instructions r elrnawre evice t0o. process a
si gnal i riyIIMeehageom deaeumd signalingambsssge; sticat i on in a code division nmultiple

access (CDVA) co ni cati.on network; tai net wor k .operator, identifier
fromthe 111 0eie] Mot Sl i ND Relis e R GouB, et M e,
di sti nctsiated emd prefefsd oaRfihpwaitk operator of the CDVA network; search a

preferred roaming |ist for an entry with the network operator identifier;

and provide an indication of whether or not the CDVA network is accessible
based ongresy| ﬁrocessor readable media for storing instructions operable in a wireless device to:

process a first sighaling message received from a base station in a code division multiple
access (CDMA) communication network;

obtain a network operator identifier from the first signaling message, wherein the network
operator identifier distinctly identifies a network operator of the CDMA network;

search a preferred roaming list for an entry with the network operator identifier; and

provide an indication of whether or not the CDMA network is accessible based on result

of the search.

20. A method of performing system selection in a code division multiple access (CDMA)
communication network, comprising:

processing a System Parameters Message or an Extended System Parameters Message
received from a base station in the CDMA network;

obtaining a mobile country code (MCC) value and a network operator code (NOC) value
from an MCC field and an IMSI_11_12 field, respectively, of the System Parameters Message or
the Extended System Parameters Message, wherein the MCC and NOC values form a network

operator identifier that distinctly identifies a network operator of the CDMA network;



of the search. 20. A nethod of perform ng system selection in a code
division nultiple access (CDMA) conmuni cation network, conprising:
processi ng a System Paraneters Message or an Extended System Paraneters
Message received froma base station in the CDVA network; obtaining a
nobil e country code (MCC) val ue and a network operator code (NOC) val ue
froman MCC field and an IMSI | 1 12 field, respectively, of the System

Par ameters Message or the Extended Sy8fem Paraneters Message, wherein the
MCC and NOC val ues forma network operator identifier that distinctly
identifies a network operator of the CDVA network; 25 encoding the MCC and
NOC val ues into a systemidentification (SID) value and a network

i denti fi cati @encddMgDhevRIQCe and MNPATvangstiie £readaddSitHicansh [MID)walueesmdagai nst
SID and NID v%kﬁef stobﬁd in a preferred roamng list; and providing an

i ndi cat iNGHVK 14gAREEEPN BN NoRIYeRe CDMA network is accessible based on  resul t
of the sear cRbRgarimlthe Agod¥al 10 NEDWValled Agaihst! $IChnd NP Vafiled Gtor&i i ACL 1 NG
a SID value and a NID value froma Sync Channel Message or the System

Par anet erefemedoagmerlisteénded from the base station; conparing the extracted
SID and ND yalvifite 3 ahdiskioh"d whabhdnd ddi the EOAIR. RARE&Gs dleestBf BE] 811 e
roam ng list; an %erfornlng he obt al ni ng, encodi ng, conparing, an

provi di megsutrilfyhel searchiagextracted SID and N D val ues do not nmatch the SID and
NI D values stored in the preferred roamng list. 22. An apparatus in a code
division multiple access (CDVA) conmuni cati on network, conprising: a

message AN 0CaHs HetlRVITRLIN 20! ArtREQeRPSisiaL: | east one signal i ng message
e

received froma base station in th network; a controller operative to

obtain a set esfadgtiag gr 3 veue ang pdY 1B} ralde fromnd Hyng Chanrfet dfassdge oaithe Prsiem one
signal i j I ecord in the set of records has a
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system I catro val u I’s in a set of SID values used to
i ndi cat e net womkaripethatetract¢ddBID hfid BIIR vales agdiest eienSiBpakd NID tvhkeastoteddst one

record ipcludes a network operator identifier that distinctly identifies a
net wor k tg"p%rreg‘f@? rW'ﬁg\A@ﬁﬁl\@i‘dﬂet wor k; and

performing the obtaining, encoding, comparing, and providing only if the extracted SID

and NID values do not match the SID and NID values stored in the preferred roaming list.

22, An apparatus in a code division multiple access (CDMA) communication network,
comprising:

a message processor operative to process at least one signaling message received from a
base station in the CDMA network;

a controller operative to obtain a set of records for a preferred roaming list from the at
least one signaling message, wherein at least one record in the set of records has a system
identification (SID) value that is in a set of SID values used to indicate network operator
identifiers, and wherein each of the at least one record includes a network operator identifier that
distinctly identifies a network operator of a CDMA network; and

a memory unit operative to store the set of records for the preferred roaming list.

23.  The apparatus of claim 22, wherein the set of SID values used to indicate network

operator identifiers is within a range of 26,112 to 31,103.



a nmenory unit operative to store the set of records for the preferred
roamng list. 23. The apparatus of claim 22, wherein the set of SID val ues
used to indicate network operator identifiers is within a range of 26, 112
to 31,103. 26 24. A nethod of updating a preferred roamng list (PRL) in a
code division nultiple access (CDMA) communi cation network, conprising:
processing at | east one signaling nmessdfe froma base station in the CDVA
network; obtaining a set of records for the preferred roamng list fromthe
at | east one signaling nessage, wherein at |east one record in the set of
records has a systemidentification (SID) value that is in a set of SID

val ues wged tWmiethdd ORupdaRdiz\sOfrkicApe tdinfifig liSQPRLY i£h Sodadigisinanheltiplee@edss of
the at | east one record includes a network operator identifier that

di st i nctHPMAyLspmmyrication RebNgsk.IcOMBHEPt or of a CDMVA network; and storing the
set of recor r ] i i “ ! y. 25. An
%ﬁocéggnegtagfeaa &E%rga%g’rﬂf’sgagaeg{:de@ Eb?é%@taﬂ)gﬂ iV Qb ADNIR ATRIREY

apparatus in‘a co tvision multip comuni cat i on network,
conpri sing: abwindspgectprioeewds fordpe pafired ropamimggisa fivobihe aat deanomeysigmatieg ( MCO)

val ue and a network rator cod val ue for nef wok k ..0 or

enci £ missoieR G ot PRSI HoofOinSing T oF vt R £iyfort RclBficiBE 1B Shipe
Syst em Rrgtasrhi £58 oMSID aghed biscdnto xdicdie aetwoOs bmtbloidaiies, snd/Bdergteach \wfier ei n
the network operator identifier distinctly identifies a network operator of

t he CDMAE fdedibpPre respid pludsschpRSVPTRoRRSTasRrdAerdibisr that distinglygdenteiss amgvatst em

Par anet s R 98 28DMA nkhork;Ehended System Paraneters Message for
transm sSsion over a wireless |link, wherein the encoder encodes the MCC and

NOC val ues i stoging theysst efire¢addmior fheqagfemed ro8nDg lishinuwnavedatide memanr k
identification (NID) value. 26. The apparatus of claim25, wherein the
network operator code is a nobile network code (MNC). 27. A nethod of
transm t25. ng An reppavatuk i0pecadeo divisi@nmultipdé abtesq (CDNEA Yicymmiuaisation héetplogk,
access (CDMA) commruni cation network, conprising: mapping a nobile country
code (MEEMPH&PEe for the network operator identifier to an MXC field of a

Syst em Par angl LS, NeSSR0Sr BperdiveRs daenﬂ?lﬁ)éséoﬁﬁ@r)'? BRI Sy alRSH8 IGretviotk
mappi ng a networ k operator code (NOC) value for the network operator
i dent i f iaperatay cade (NOC) value for a network operator identifier to an MCC field and an IMSI_11_12
field, respectively, of a System Parameters Message or an Extended System Parameters Message,
wherein the network operator identifier distinctly identifies a network operator of the CDMA
network; and
an encoder/modulator operative to process the System Parameters Message or the
Extended System Parameters Message for transmission over a wireless link, wherein the encoder

encodes the MCC and NOC values into a system identification (SID) value and a network
identification (NID) value.

26.  The apparatus of claim 25, wherein the network operator code is a mobile network code
(MNC).

27. A method of transmitting a network operator identifier in a code division multiple access
(CDMA) communication network, comprising:
mapping a mobile country code (MCC) value for the network operator identifier to an

MCC field of a System Parameters Message or an Extended System Parameters Message;



IMSI _11 12 field of the System Paraneters Message or the Extended System
Paranmeters Message, wherein the network operator identifier distinctly
identifies a network operator of the CDMA network; encoding the MCC and NOC
values into a systemidentification (SID) value and a network
identification (NID) value; and processing the System Paraneters Message or

t he Extended System Paraneters Message27for transm ssion over a W rel ess
link. 28. An apparatus in a code division nultiple access (CDVA)

comuni cati on network, conprising: neans for mapping a nobile country code
(MCC) value for a network operator identifier to an MCC field of a System

Paramet ers Magsage a%et@&k@&%ﬁgg%?&%gbéﬂﬂﬂé FOThe hawmiiBe aRARtor idIRATLS td 9k

mappi ng a networ k oper at or "code val ue for e net oper at or
i denti filbiSItld_& flefdSlof |the Bysteme Paramictersh deSsage eon thar Bxtendeds Svbas Rpeanmaters he

Ext ended ,Syst e Par anet er s, Message erei.n the, networ k .operator i tifier
st metnose Mhet LB TeRl SPA0E Rieplife el e B R Shfhiat B,
encodi n@pMea Metrnd NOC val ues into a systemidentification (SID) val ue

and a network identification (NL.D) value; and neans for _processing the

Syst em Par ametePanghss e ondiNeCealeidet syytiem ParHirtien SIVpalisgind ar
transm gk ReRTificativh (RIHSAIde My

processing the System Parameters Message or the Extended System Parameters Message

for transmission over a wireless link.

28.  An apparatus in a code division multiple access (CDMA) communication network,
comprising:

means for mapping a mobile country code (MCC) value for a network operator identifier
to an MCC field of a System Parameters Message or an Extended System Parameters Message;

means for mapping a network operator code (NOC) value for the network operator
identifier to an IMSI_11_12 field of the System Parameters Message or the Extended System
Parameters Message, wherein the network operator identifier distinctly identifies a network
operator of the CDMA network;

means for encoding the MCC and NOC values into a system identification (SID) value
and a network identification (NID) value; and

means for processing the System Parameters Message or the Extended System Parameters

Message for transmission over a wireless link.



